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Overview

The QuakeSim portal and test bed consists of the following pieces:

1. A portlet-based portal environment that allows users to customize their
displays and service interfaces.

2. Support for the QuakeSim codes Disloc, Simplex/Geofit, GeoFEST,
VirtualCalifornia, Mesh Generation (Apollo/Akira), SLIDER, Phase Dynamical
Probability (PDPC), Karhunen-Loeve Space-Time Pattern Analysis, Genetic
Algorithm Analysis codes, and Hidden Markov Model Codes (RDAHMM).

3. XML based Web services that allow the user to
o Transfer files from desktop to backend and between backend
resources
o Submit jobs
o Monitor job progress on backend resources
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Archive and resubmit old jobs

Visualize outputs

Download output data

Provide both human and application access to various databases
Manage portal applications.

O O O O O

The general architecture is shown in Figure 1. For the test bed, we use the following
resources:
* Complexity, a Sun Sunfire 880 server, acts as the main web server, runs the
portal, and manages connections to remote services through client stubs.
* The fault database is hosted at USC.
* Services for job submission, file management, and job monitoring are hosted
on a range of Linux and Solaris servers (danube, kamet, and grids).
* Complexity also hosts several local services for session management.
* Users may access other resources through SSH wrappers.

JDBC JDBC

Host 1 Host 2 Host 3

Figure 1 QuakeSim Architecture

Getting a Portal Account

First time users may request an account using the following steps.
1. Go to the portal URL, http://complexity.ucs.indiana.edu:8282/jetspeed. You
should see the screen in Figure 2.
2. Click the “Create New Account” link in the upper right hand corner. You should
see the screen in Figure 3.
3. Fill out the form and submit. You MUST use the correct email address: you will
be notified by email when your account has been activated.
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A Jakarta Jetspeed Portal: Default Jetspeed Page - Microsoft Internet Exploren
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=] @psearchweb v @searchsie | g3 Paefak @ . g options -

i ; (Loan]
Welcome to the QuakeSim Computational Portal possword: [ |

Create New Account | Login Help

SERVO Grid
Solid Earth Research Virtual Observatory Grid

* QuakeSim home page.
e Old GEM General Earthquake Modeling Web Site
s SLIDE Distributed File System for NASA Computational Technology Project

« Report from the Earth Science Enterprise Computational Technology Requirements Waorkshop &pril 30-May 1 2002 where SERVO
concept first introduced
s Discover the Grid at the Grid Forum or at this collection of papers

e
Yo 9] "YEi00!

g::_‘krig:_:lvcgﬂzut:t““' Web Portal Support and Additional Information QuakeSim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 2 QuakeSim portal entry page
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Welcome to the QuakeSim Computational Portal Passwor di [Lean)
Create Newr Accoun! t | Login Help

Create Mew Account
To create a new account, please fill in all of the fields below.

The account creation process include an approval step. An email will be sent
when you account is aproved or rejected.

Username:

Password:

Passward {confirm):

First Narme:

Last Mame:

Email:
A walid email address is required!

Reset Create New Account

mmmmmm t Gride Lab Support and Additional Information QuakeSim
The fawit, dear Brutus, is not in our stars, but in ourselves....

Figure 3 Creating a user account

Logging In and Customizing Your Environment

After your account has been activated, you will be notified by email and can log in using
the username and password specified at account creation time. Your default portal

layout will resemble the screen shown in Figure 4. The links and tab panes will be
described later.
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By Jakarta Jetspeed Portal: Default Jetspeed page

| | - [t | & ||+ | @ hup://complexity.ucs.indiana.edu:8282/jetspeed/portal 8 Q~

Welcome to the QuakeSim Melcame Tareca Baker
Computational Portal Customize: HTML WML

Edit account: teresab
Logout

Disloc and GMT _ Danube _Grids _Fault Database

SERVO Job Submit = - O
Code Selection Menu

Please select a code and host machine from the following list of applications. When you have made your choice, click the "Make
Selection” button at the bottom of the page.

—Ipisloc
“Isimplex
~IGeoFEST Plus Viz
—lvirtualCalifornia

| CIMeshGenerator

—Geofit

| “/'RDAHMM

—Islider
—!patternInformatics
~—GeoFEST2

—IGeneticAlgorithm
—Karhunen Loeve

~—!GeoFEST ParVox
- IGeoFEST Adaptive

“Make Selection |

Cancel

Main Home

Figure 4 Default login screen

The QuakeSim portal is built using the Jetspeed portal development toolkit and provides
several built in features. You may customize your colors, layout, and display tabs as
desired through the customization interface. To access the customization interface,
click the “Customize: HTML” link in the top left hand corner after logging in.

The initial view allows you to edit layouts and color schemes. The default layout uses
tab panes. An alternative (menu pane) layout is shown in Figure 6.

You may also add (and delete) panes from your default display. From the
customization view, with the default Tab Pane display, click “Add Pane’. After naming
the pane (“BBC News”) click the newly created “BBC News” link. Click the now active
“Add Portlet” button. You should see a page similar to Figure 7. Click the checkboxes
by the desired portlets and accept all additions. You should see a new tab (BBC News)
added as the rightmost tab. Clicking this link will display the recently added portlets, as
shown in Figure 8. You may arrange the display in the BBC News tab as you wish
through the layout customizer, described above. The display shows a two-column
layout.
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Welcome to the QuakeSim Computational Portal

Customize pane

Edit Layout Add Pane

Media Type : html

Layaut :‘Tab pane V| Skin :| orange-red-Bordered Security 1D :
Name
SERYO Code Selection
Disloc and GMT
E  Danube
B crids
El  Fault Database

QuakeSim Computational Web Portal

Community Grids Lab Su|

ort and Additional Information

The fawit, dear Brutus, is not in aur stars, but in ourselves....

Figure 5 Cutomization main menu screen
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@ @ @ A hitp:/ /complexity.ucs.indiana.edu: 8282 fjetspeed/portal /media-type,/html/user /teresal) = Q- Coogle I

Welcome to the QuakeSim
Computational Portal

Wwelcome Teresa Baker
Customize: HTML WML |
Edit account: teresab

Logout

“pisloc

Usimplex
1GeoFEST Plus Viz
Ulvirtualcalifornia
IMeshGenerator
Geofit

_IRDAHMM

~slider

lGeoFEST2

Ul geneticAlgorithm

;IKarhunEn Loeve

1GeoFEST ParVox

C1GeoFEST Adaptive

Cancel |

Code Selection Menu

Please select a code and host machine from the following list of applications. When you have made your
choice, click the "Make Selection” button at the bottom of the page.

_lpatternInformatics

Main Home |

Quakesim Computational Web Portal
bt i

ook

Figure 6 Menu style layout with grey borders
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Pane: BBC Mews
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7

Filter portlets by category: All Portlets v

Add Title Description

[] “~DD EDIT Message Test listening in portlet

Fl Anabas Impromptu Load Anabas in an IFRAME

O Apache News from Apache The essential resource for anyone running an &pache server or anyone responsible for running
Week Apache based services

[] #pachewesek Description not available

[] BBC Front Page News Description not available

[] eBC Technology News Description not availahle

[] BBC UK News Description not available

] eBc World Mews Description not available

[] Barrapunto Slashdot clon in Spanish

[] Bibtex Frame Runs bibtex browser

] ccmM Climate Weather and Oceanography

[] CEN Climate Weather and Oceanography

] CGL Portlets using CGL Courses I1
wWebFormPortet

] Cwo Climate Weather and Oceanography

O Change language portlet Change language portlet

QuakeSim Computational Web Portal

Welcome to the QuakeSim Computational Portal

welcorne Madon Pierce
Customize: HIML WML
Edit account: marpierc

Logout

(u)

Edit Layout Add Portlet Edit Properties

Support and Additional Information Quakesim

The fault, dear Brutus, is not in aur stars, but in oursetves....

Figure 7 Portlet menu page
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Figure 8 Newly added portlets after user customization

Running Applications

The remainder of this document shows how to run various applications in the web
portal. These user interfaces follow a similar format, but readers should expect new
capabilities (such as visualization of output) to be added to several of the portals.

Each of the applications is organized around the concept of project folders. When you
select a particular application from the Code Selection Menu (Figure 4), you will typically
have the following options:

1. Create a new project folder. This allows you to create a new project for
that particular application. Default values are typically provided for all web
forms.

2. Load an old project folder. This allows you to load a previously created
project, with stored parameters, for resubmission.
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3. View archived data, by project. This option allows you to download
output files created by chosen application in a particular session. Some
applications include an optional visualization capability here.

Some applications may have more options, as described below.

The default portal entry page (Figure 4) is the starting point for all navigations
that we describe. In the descriptions below, it is assumed that you have created an
account, logged in, and are starting at the “Code Selection Menu” page.

The portal should be accessed with Internet Explorer, Netscape 6 or 7, or Mozilla.
Please do not use Netscape 4.x, which has a well-known HTML table bug that will
affect the portal.

Running Disloc with GMT Visualization

From the “Code Selection Menu”, select Disloc. You will then be prompted to run the
application on a selected host. Select the desired host’s radio button and then click the
“‘Make Selection” button. You should see the screen shown in Figure 9. The disloc
application is described in http://www.servogrid.org/slide/ GEM/Disloc/disloc.pdf.

As described under “Running Applications”, you may start a new project, resubmit
archived projects, or view archived data. This menu selection is depicted in Figure 9.
For Disloc, the project creation step consists of two steps:

1. Setting up the surface observation points

2. Setting up the fault geometries.
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[ Disloc Home ] [ Main Home
Eﬁikmeﬁin”.”tfﬁﬂi”fiﬁm' Web Portal Support and Additional Information QuakeSim
The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 9 Disloc main navigation page

Selecting “New Project” will take you to the screen shown in Figure 10. This form

allows you to specify the surface observation points (step 1 above), as well as specify
the number of faults you want to use in your model.
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SERYO Job Submit
GEM Disloc Input: Observation Points

Please provide the following information needed to generate the Disloc input data. Here provide the set up for the observation grid points.
The latitude of origin: 0o

The longitude of origin: 0.0

Generation Parameter{default type 1) [1

Starting % coordinate: -50.0
Increment in = direction: 10.0
MNumber of steps in » direction: 11
Starting v coordinate: -50.0
Increment in vy direction: 100
Number of steps in vy direction: 11
Mumber of Faults: 1

[ Disloc Home ] l hain Home

g:;krjg'nr:ﬂwcgﬂzut:g““' Web Portal Support and Additional Infarmation QuakeSim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 10 Disloc surface observation forms

The second step, shown in Figure 11, shows the forms for specifying the fault geometry.
The figure in the screen shot shows the definitions of the fault parameters. The forms
provide default parameters. Any changes made to the parameter selections will be
saved in this project folder.

After specifying the fault model, you may then run the application by clicking “Make
Selections”. Your results may be downloaded through the “Archived Data” track shown
in Figure 9. These will be organized by date. You may also revisit previous projects
by selecting the “Load Project” button from Figure 9. You will see a screen similar to
Figure 12. Select the project you wish to reload. This will take you to the surface and
fault parameter specification sections (Figures 10 and 11), using the previously provided
parameters. During a long run, you may check the job monitor by clicking the tab for the
host server.

Note your changes here will overwrite the project. It is possible to subdivide the project
into subfolder sessions, but this is not currently implemented in the interface.
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Figure 11 Fault geometry specification
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Figure 12 Archived project list.

Following a Disloc submission, you may use wrapped GMT (Generic Mapping Tool)
services to visualize Disloc output. You may access archived sessions for visualization
through the “Disloc and GMT” tab across the top menu bar, next to the “SERVO Code
Selection” tab. After clicking this tab, you should see a screen similar to Figure 13.
This list is the same as the “Archive” listing accessed through the menu, Figure 9.
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being tested.

Code Creation Date Host Select |Delete
Disloc Tue Apr 20 22:12:25 EST 2004 |grids.ucs.indiana.edu | O O

Disloc Fri &pr 23 10:53:54 EST 2004 |grids.ucs.indiana.edu | O O

g::ﬁﬁ:ﬁmf&ﬂi”ﬁ:gwal Web Portal Support and Additional Information QuakeSim
The fawlt, dear Brutus, is not in our stars, but in ourselves....

Figure 13 Session list of Disloc runs available for visualization

The image shown in Figure 14 is a sample Disloc output visualized with GMT. This
figure is converted to PDF formatting for simple display embedded in browsers. You
may also open the PDF image in a separate browser frame by clicking the link above

the image.

The GMT visualization service also supports more interesting images. If you run Disloc
with latitude and longitude values for your surface observables (first two form elements
in Figure 10), the generated GMT image will be geo-located, with coastal and river

boundaries shown.

June 13, 2004 JPL Task Order 10650; CL#04-1978 Page 15 of 53



QuakeSim Portal User Manual: Milestone J

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,

File Edit View Favorites Tools Help "
- N ®) b 2 o T

@ Back > ﬂ IEL‘ ) search 7 Favorites @ Media () = y @ J%

Address féj http: /fcomplexity,ucs indiana.edu: 6282/ jetspeed/portal?aMTDisloc="%2F jetspeed % 2F GC WS 2F GEMDSUserv: 2FActionManager  jspBukourl=GMTDislac ~ ' Go Links *

Google - v| @fbosearchweb - @ searchste | gl | TRk @ . g options -

—— — —

Welcome to the QuakeSim Computational Portal Welcamne Marlon Pierce

Grids = Fault Database = BBC News

GMT for Disloc

This page is best viewed with Internet Explorer. Click here to open the image externally.

BS|ao-#&BOBE|N 4> b 43 3
@ -® NO0EBE (% 0% - TS
B-7-a-B&4 0D

A0 40 30 A 10 0 10 20 30 40 50 13
. P w e S S S e ~
H
= 50 . 50
E
H
H 40 v a0
-]
-
30| . L
# PR 30
z
z 20 ~ % v, s tm
2
- 10 -~ ™ \ -~ 10
-
£ 0 ~ — 0
I
£
§ 10 L S R 10
7 20 PR 20
8
5 30 [ 30
5
&
| 404 - " . . ’ | 1 * | ' k40
T T
——————————————————————
S0 40 3 @ 0 0 10 20 30 40 80 .
@] W [ Tof1 » M BZEx1188n [0 H B <] -

Figure 14 GMT plot of Disloc surface vectors

Running Simplex/Geofit and GMT Visualization

Simplex is a fault model estimation code: given a set of surface observations and a
starting rectangular fault model (or models), Simplex finds the best fit for the fault. More
information is available from
http://www.servogrid.org/slide/GEM/Simplex/simplex_readme.txt.

After choosing Simplex and the desired host, you will see a menu similar to Figure 9,
which provides access to the usual capabilities defined above under “Running
Applications.” We refer to this screen as the “Simplex Main Menu” below.

Starting with “New Project” you will be provided with forms to assist you with creating a
Simplex input file and submitting a Simplex application. These forms request
information as described in the Simplex documentation.
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After running applications, you may revisit old problem folders by clicking the “Load
Projects” button on the Simplex main menu. This menu button (as usual) also takes

you to web forms for deleting projects.

The results of Simplex calculations may be downloaded by selecting the “Archived
Data” button on the Main Menu. This will take you to a screen similar to Figure 15.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,
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Google - v| @ ocearchweb - @y searchste | gl | TRk @ . g options -
|¥,\ e S

Welcome to the QuakeSim Computational Portal welcarne Marlon Pierce

SR el Disloc and GMT - | Danube -~ Grids | Fault Database  BBC News

SERVO Job Submit =] =0
Archived Data

Y¥ou have the following archived data files. Select the project and file to download and then click submit. Note you must select bath a project radio button and one of
that project's data files {input,output, or log).

Storage Host Creation Date Data File

grids.ucs.indiana.edu |Tue Apr 27 21:16:40 EST 2004 session1083118600248GEM output

Simplex Home I [ Ilain Home
g;’;“;ﬁmf&ﬂi“ﬁzg”a' web Portal Support and Additional Information QuakeSim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 15 The Simplex data archive allows you to download results from previous
simplex runs

You will see one entry in the table of Figure 15 for each project in your archive (only one
in the Figure 15 screen shot). By clicking the link under “Data File” in the table, you can

download the Simplex output to your desktop.
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Archived Data

Y¥ou have the following archived data files. Select the project and file to download and then click submit. Note you must select bath a project radio button and one of
that project's data files {input,output, or log).

Project Name Storage Host Creation Date Data Files Select for GMT
Plans danube.ucs.indiana.edu Sun Jan 25 15:25:53 EST 2004 Input Qutput [Log O
Plan? danube.ucs.indiana.edu Fri Jan 30 16:59:49 EST 2004  Input |Qutput Log
GMT Image
l Geofit Horme ] [ Main Horme

Guakesim Computational Web Portal
a

Zomrmuni ty Grids Lab Support and Additional Information Quakesim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 16 The Geofit data archive page allows you to download output and
generate GMT images

The QuakeSim portal also provides access to a variation on the Simplex code, called
Geofit. Geofit web forms may also be accessed through the code selection menu
(Figure 4). Geofit output files may be downloaded in the usual way, but the Archived
Data forms also provide access to GMT visualization of the output. By clicking the radio
button next to the desired output data and selecting the “GMT Image” button beneath
the table, you may create an image similar to Figure 16 using a wrapped GMT service.

The visualization service for Geofit converts GMT output into PDF format for simple
integration into the portal display. Older browsers may have trouble displaying the
embedded PDF image. The image may be downloaded from the portlet window by
clicking the link immediately above the image.

The underlying GMT service has more options and capabilities for modifying the
resulting image than are currently supported in the browser interface.
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Figure 17 GMT visualization of Geofit output

Using the Mesh Generator

The QuakeSim portal includes a finite element mesh generation tool. This allows you to
specify a layer and fault geometry, apply, and iteratively refine a finite element mesh.
The mesh refinement is performed with the APOLLO/AKIRA tools described in the
appendix.

We describe here how the Mesh Generator may be used as an independent application.
It has also been integrated with the GeoFEST applications described below. It has also
been integrated with the sample Finley application provided by the University of
Queensland Quakes team. The Finley application is not included in the current
documentation.

To use the mesh generator in standalone mode, simply click its link from the Code
Selection Menu. You will see the usual application Main page, shown in Figure 18. As
usual, you may start a new project, load an earlier project (or delete it), or fetch
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previously generated meshes for download. The last case may be useful if you want to
download the refined mesh for a desktop application or an application otherwise
external to the portal.

File Edit View Favorites Tools Help |'f
@ - () \ﬂ IEL‘ , /."‘SEarch v\ Favorites (@ Media 2) - &g oz ez J%

address | @] http:ffeomplesity.ucs. indiana.edu: 8282/jetspeedport al?SERVOPOr tal=%2F jetspeed . 2F GOWS % 2F GEMDS User% ZFActionMan ager. jsploke url=SERYOPortal v Blso Lnks
Google - ’—L| f Search web - @ searchsite | g0 P20k @ - [ options °

|%' e

Welcome to the QuakeSim Computational Portal

Welcorme Madon Pierce

ierce
Logout

S A L e e | Disloc and GMT | Gode Admin ~ Danube * Grids | Fault Database | Tests

SERVYO Job Submit 8 -0
Geometry Creation and Mesh Generation

These pages will guide you through the steps needed to create a fault geometry and a finite element mesh.

Mew Project Create New Project:
Create a new geometry out of new and existing faults and layers.
Load Project | Load Project:
Load or delete a previously created project.
Fetch Mesh Retrieve Meshes:
Download previously generated meash files.

QuskeSim Computstional Web Portal
[ rids Lab

mmmmmm ty Grid Support and Additional Information Quakesim

The fawit, dear Brutus, is not in our stars, but in ourselves....

Figure 18 Mesh Generator main navigation menu

If you select “New Project” you will be prompted for a name for your application. This
project will be afterwards accessible by that name. You will then see a project
component selection menu similar to Figure 19. You may use this menu to add layer
and fault components to your project. As described below, these components may be
edited, saved, and removed at any time.

Step 1: Creating a layer geometry

From the component menu (Figure 19) you may either select faults and geometry layers
stored in the QuakeSim Fault Database (“QuakeTables”) or you may create a new layer
model, as prompted by the forms. As described elsewhere, QuakeTables currently
contains California fault information, and not all faults include geometric models. There
are also (at time of writing) a very limited number of layer models stored in
QuakeTables.

You should first select the radio button “Create New Layer” and click the submit button.
You will see a form menu similar to Figure 20. If you prefer, you may instead choose
“Add Layer from DB” and view some predefined layer geometries. Complete the form
and click “Select” beneath it. You will see your layer component added to the
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component display (Figure 20). The current mesh generator only supports three layers.
You will also see an option “Create Initial Mesh”, which you may choose at any time.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,
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Custormnize; HTML WML
dit account: mpie

e A e el | Disloc and GMT - | Code Admin Danube  Grids Fault Database  Tests

SERYO Job Submit 5 -0
Project Input

Create your geometry out of layers and faults,
Project Name: SampleTest
O Create New Layer: Click to specify geometry for a layer,
) Create New Fault: Click to specify geometry for a fault segment.
O add Layer from DB: Click to select a layer from the database.
2 Add Fault from DB: Click to select a fault seament from the database,

Make Selection

QuakeSim Computational Web Portal
o rids Lab

mmmmmm ity Grid Support and Additional Information QuakeSim

The fawlt, dear Brutus, is not in aur stars, but in ourselves....

Figure 19 The layer and fault selection panel allows you to create your initial
geometry

Note that you must fill out the form completely. Not all parameters (such as the material
properties) are needed by the mesh generator but must be provided for specific
applications (such as GeoFEST) that are coupled to the mesh generator.
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Project Input

Create your geometry out of layers and faults,
Project Name: SampleTest Input Solid Layer Geometry
O Create New Layer: Click to specify geometry for a layer, Layer Name: Narthridgedreabdantle
0 Create New Fault: Click to specify geometry for a fault segment.

O add Layer from DB: Click to select a layer from the datahase. Origin X: 103

© add Fault from DB: Click to select a fault segment fram the database. | Origin ¥v: -106

Origin Z: -35
Lat Origin: 34,243
Lon Origin: -118.72
Length: 240
Width: 240
Depth: B5
Lame Lambda: 70
Lame Mu 70
Viscosity 7000
Exponent 1

g:r‘ankriﬁ;”;fgmﬂufzg°nal Web Portal Support and Additional Information OuakeSim
The fawll, dear Brutus, is not in our stars, but in ourselves....
&) Dore 8 Intermet

Figure 20 A sample form for describing a layer model

Note that all layer and fault components in this project will be saved and redisplayed if
you reload this project later. You may log out at anytime and return to this project later.

Step 2: Add Faults

Faults may be added in a similar manner to the layer geometry definitions: you may
define your own or you may select entries from the database. Note that the current
mesh generator only supports one fault. When a user selects “Add Fault from DB”, the
user can search the database according to Lat/Lon bounding box or Author parameters.
Additionally, the user can view all faults, as in Figure 22.

Select the desired fault and click “SelectFaultDBEntry”. You will see a Web form similar
to the layer specification form, Figure 20. Note that not all faults have geometric
models, so you may have to supply some or all of this information in the Fault forms.
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SERVO Job Submit =] =M
Project Input

Create your geometry out of layers and faults.

Project Name: northridgeRepeat

) Create New Layer: Click to specify geometry for a layer.

) Create New Fault: Click to specify geometry for a fault segment.

) Add Layer from DB: Click to select a layer from the database.

) Add Fault from DB: Click to select a fault segment from the database.

’_ Make Selection \

Current Project Components

[[Faurts | Create Initial Mesh

[(Name [view|[Remove] Click the button below to generate a mesh for the geometry.
Northridge2 O Mesh Size: 50

(Updatefault) Mesh Refine Limit: [ 1.5 |

|||Layers | /'M'\

([Name |[view|[Remove]

|||NorthridgeAreaUpper | O | |

([Northridgeareamiacrust O |

|N0rthridgeAreaMantIe |:; |

/_ Updatelayers \

O O[O

Click the button below to plot Layers and Faults.

/_Plot )
. i

Y
e

Figure 21 The project component menu displays your current layers and faults.
You may edit or delete these.

Improvements on the fault selection menu will be made in the future. Possible
improvements include additional filtered searches and navigable maps.

Additionally, visualization tools for fault/layer geometries have been developed and
added to the portal. These are available by selecting “Plot” in the Current Project
Components area.

Step 3: Generate the Mesh

After you have specified your fault/layer geometry, you may now apply mesh generator
to it. Click the button “Generate Mesh” in the “Create Initial Mesh” area of the display,
Figure 21. The parameters used by the mesh generator, “Mesh Size” and “Mesh
Refine Limit”, are the same as used by the standalone mesh generator tool described in
the Appendix. Please refer to that documentation for more information.

June 13, 2004 JPL Task Order 10650; CL#04-1978 Page 23 of 53



QuakeSim Portal User Manual: Milestone J

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,

Eile Edit Wew Favorites TIools Help ,’f
@ - () x] [B] (D O ek T rovaries @Preda ) (0 L Ed 5
Address féj http:ffcomplexity ucs.indiana, edu: G282 fjetspeed/portal?SERYOPort al="2F jetspead ¥ 2F G WS %ZF GEMDSUser¥: 2FMeshGener ator % 2F ActionManager  jspiokeur|=SER ¥OPorkal b4 ' Go  Links *
Google - ’—L| i Search Web - @ searchste | g3 PRk @ . B options -
SR 1 ~
Welcome to the QuakeSim Computational Portal Welcorns Marlon Pierce
it account: mpierce
Logout
e e | Disloc and GMT - | Code Admin Danube * Grids ~ Fault Database  Tests
SERVO Job Submit =] |
Project Input
Create your geometry out of layers and faults,
Project Name: SampleTest FaultName SegmentName Authorl
O Create New Layer: Click to specify geometry for a layer, O 5an andreas TS Hall, M. T,
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&) & Internet

Figure 22 Select the desired fault from the fault database

The mesh generation screen is shown in Figure 23. You should iteratively refine the
mesh by clicking the “Refine Mesh” button until the mesh has sufficiently converged.
Convergence may be determined by examining the generator’s feedback for “Number of
elts with substantial priority”, the eighth line of mesh generator output in Figure 23. This
number will increase monotonically until the mesh is refined; it will then begin to drop
rapidly.
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Refine Mesh

Your initial mesh has been generated. You may now iteratively refine it by pressing the "Refine” button.

Mesh Refine Limit: |1.5

tagfault.pl SawpleTest.node SampleTest.tetra Northridgez.flt 1.5 SampleTest.index ~
muiier  dip (o) strike (o) slipim) rake(o] length (ko) widch (ko) depth (k)
7 40 izz 1.z22 io01.0

opening SampleTest.node

Reading 163 nodes.

opening SampleTest.tetra

Reading 684 tets.

Huwiier of elts with substantial priority: 442
APOLLO SampleTest 1.0

Refine Foints 54

APOLLO ZampleTest 1.0

Mesh Refine 0 / 44 Tetra 684 Tri 1439

The Worst Q 2.545301e-03 AVGQ 4.210254e-01
The Worst Q 5.096354e-03 AVGQ 4.555666e-01
The Worst Q 5.099111e-03 AVGQ 4.714050e-01
The Worst Q 5.103338e-03 AVGQ 4.764748e-01
The Worst Q 5.103338e-03 AVGQ 4.764745e-01
QDIST[O] = 50

QDIST[1] = &0 v

Refine Mesh

&) Dore & Internet

Figure 23 Mesh refiner feedback

After you have sufficiently refined the mesh, click “Save Mesh” to return to the Mesh
Generator main menu. You may download the mesh by clicking the “Fetch Mesh”
button.

Visualization tools for the mesh generator have been developed that will allow you to
display the surface mesh for your problem. This has not been added to the portal (as of
writing) but may be available.

Step 4: Downloading the refined mesh

You may download the mesh results at any time. Figure 24 shows a sample page.
Each project has three files: mesh, tetra, and index. Please refer to the Mesh
Generator documentation (in the Appendix) for more information. By clicking the links
you may download the file into a new browser window. You may then save this to your
local file system by using your browser’s “Save” feature. On Internet Explorer, this is
‘File->Save as...”.
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Known Issues

1. Currently only one mesh set is saved per project. If you reload an old project and
start refining the mesh again (that is, you reach the screen shown Figure 23), you
will overwrite the previous mesh. It is possible to save more than one mesh set
per project, but this is not implemented in the current portal interface.

2. The mesh refinement tools do not validate the user’'s geometry. The mesh
generator can fail if your fault extends across a layer boundary or does not fall
within the layer geometry you have specified. It is hoped that visualization tools
under development will help prevent this problem.
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Project Name |Storage Host Creation Date Mesh File
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Transtest danube.ucs.indiana.edu Wed Mar 03 16:49:29 EST 2004 Node Tetra Index
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The fawll, dear Brutus, is not in our stars, but in ourselves....

Figure 24 Downloadable meshes from previous projects

Introduction to Running GeoFEST in the Portal

QuakeSim comes with three portal interfaces to GeoFEST. The primary interface is
called simply “GeoFEST2.” Two other interfaces, “GeoFEST_Plus_Viz” and
“‘GeoFEST_ParVox” are also provided. These are more limited demos that couple
GeoFEST runs to RIVA and ParVox visualization tools, respectively.
* GeoFEST2 is intended for normal usage.
* GeoFEST_Plus_Viz is limited to simulating the Northridge simulation and also
has a limited interface for specifying GeoFEST input.
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* GeoFEST_ParVox requires that the user have access to a ParVox client
program. It has a more general interface for specifying GeoFEST input
parameters, similar to that used by GeoFEST2, except the ParVox simulation
requires certain GeoFEST options to have fixed values. This demo also
assumes that GeoFEST and ParVox services are co-located on the same host
(orion.jpl.nasa.gov in the demo) because of extremely large GeoFEST output
files visualized by ParVox.

Running GeoFEST

Log in to the portal as normal and select “GeoFEST2” from the Code Selection Menu
(Figure 4). GeoFEST shares project folders with the Mesh Generator, so you will see
the Mesh Generator menu page, Figure 18.

Before running GeoFEST, you must first specify a project layer/fault geometry and
generate a mesh, as described in the section “Using the Mesh Generator.” Please refer
to those instructions.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,

Eile Edit Wew Favorites TIools Help o

. A @) < ) o T
@ - () x] [F] (0 D s F Fevarites @ veda £ = SGIPL]
Address @j http:f{complexity.ucs.indiana. edu: G282/jetspeed/portal? SERYOPort al="%2F jetspeed ¥ 2F GC WS % ZFGEMDSUser ¥ 2FActionManager . jsplokcurl=SERVOPortal v a Go  Links *

Google - w| @ searchweb - @ Searchsite  §2 TRk @ . g options -
8
-7

Welcome to the QuakeSim Computational Portal

QuakeSimCode il Disloc and GMT © Code Admin Danube  Grids Fault Database Tests

SERVYO Job Submit 8 -0
Geometry Creation and Mesh Generation

These pages will guide you through the steps needed to create a fault geometry and a finite element mesh.

Mew Project Create New Project:

Create a new geometry out of new and existing faults and layers.

Load Project Load Project:

Load or delete a previously created project.

Fetch Mesh Retrieve Meshes:

Download previously generated mesh files,

g::_‘knfﬁmfgﬂi“t:gwa' Web Portal Support and Additional Information QuakeSim

The fawlt, dear Brutus, is not in our stars, but in ourselves....

&) & Internet

Figure 25 GeoFEST Navigation Page

After creating your project mesh, you will then be able to launch GeoFEST. Clicking the
“‘Save Mesh” button in Figure 23, you will next fill out a form, Figure 26, to specify
GeoFEST input parameters. These input parameters, the finite element mesh, and the
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material properties provided in the layer definitions will be used to construct the
GeoFEST input file. For detailed descriptions on these form options and information
about GeoFEST in general, see
http://www.openchannelfoundation.org/projects/GeoFEST/. Sample values are
provided for all text fields, but you may change these as desired.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,

Eile Edit Wew Favorites TIools Help |','
- A ®) < w3 o i1

@Eack > ﬂ IEL‘ ) search 7 Favorites @ Media () = Iy @ J%

Address @http;ﬂfcomp\exlty.ucs‘\ndlana.edu:8282,i1atspeedﬂportaI?SERVOPorta\:%ZF]etspaed%ZFGCWS%ZFGEMDSUser%2FMeshGenerator‘“/oZFActmnManager.1sp&okcur\:5ER\u'OPortal ~ 'GD Links **

ogle - v| @fbosearchweb - @ searchste | gl | TRk @ . g options °

Welcome to the QuakeSim Computational Portal

QuakeSimCode Sel Disloc and GMT  Code Admin Danube * Grids ~ Fault Database  Tests

SERVO Job Submit =] |
Input and Output File Names
Input File Name: SampleTest.inp
Qutput File Mame: SampleTest. out
Email Address: mpierce@cs. indiana.edu
Input Parameters Boundary Conditions
nurmber_space_dimensions |3 top_be Locked Mode | BC Walues: 00.0.0.1
number_degrees_freedom |3 east_bc Locked Mode | BC Walues: 00.0.0.1
nrates [l west_ho Locked Mode | BC Values: 00 0.0 1
shape_flag 1 north_be | Locked Node | BC Values: 00.0.0.1
solver_flag 2 south_bc | Locked Node » | BC Values: 000,01
number_time_groups 1 bottom_bc | Locked Mode v | BC Values: 00.0. 0.1
reform_steps 1

Output Parameters and Formatting
backup_steps 5000
fault_interval 5000.0 Reporting Nades: All
end_time 500.0 Reporting Elements: [All - v
alpha 10 Print Times Type List
time,_step 05 Print Times Interval: |100

Restart File: Mo Restart v

Checkpoint File: Mo Save v

-
&) Dore & Internet

Figure 26 GeoFEST input parameter forms

Clicking this button launches GeoFEST. You may monitor GeoFEST’s progress by
selecting the tab across the top bar that corresponds to the selected host. For the test
bed deployment, this is “Danube”. Click this tab (middle top of Figure 27) to see a
summary of running processes. The code will be running under the username
“gateway” in the demo.
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3 Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer
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4 Welcome to the QuakeSim Computational Portal
Custornize: HTML WML
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Logout
QuakeSimCode Selection  Disloc and GMT ~ Code Admin ~ PENIS Grids | Fault Database = Tests
Danube Job Monitor 8 o
Danube Job Monitor
PID USER PRI NI SIZE RSS SHARE STAT YeCPL YaMEM TIME COMMAND
28459 gateway 23 [u] 85340 85340 496 R 99.9 0.8 0:48 GeoFEST
8::,::3mf§:z”t:g°”al Web Portal Support and additional Information QuakeSim
The fawit, dear Brutus, is not in our stars, but in ourselves....

Figure 27 The job monitor for Danube verifies that GeoFEST has been launched

Completed GeoFEST data runs are available for download from the “Archived Data”
section of the GeoFEST main menu. Additionally, the log file produced by GeoFEST,

and the GeoFEST input file are available. Click the link next to the desired file.

3 Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

Eile Edit Wew Favorites TIools Help
aﬁatk - @ \ﬂ IEL‘ ) I seach g ravories @ meda &) - &a _J ST @ é%
Address ‘@J http: ffcomplexity.ucs indiana.edu: 6252 jetspeed/porkal? SERVOPartal=": 2Fjetspeed 2F GCWS % 2FGEMDSUser % 2FGeoF EST 2% 2F AckionManager  jspfokeurl=SERVORartal

IFageHanko. Eopt\ons M

v Beo ks ™

Google - | | Esearchwet - @ searchste | G
Welcome to the QuakeSim Computational Portal welcorne Madon Pierce
Custornize: HTML WML

Edit account: mpierce
Logout

[l Disloc and GMT | Gode Admin | Danube ~ Grids | Fault Database ~ Tests

SERVYO Job Submit 8 -0
Archived Data
You have the following archived data files. Click the link to download the file,

Project Name Storage Host Creation Date Data File

Transtest danube.ucs.indiana.edu Thu Mar 04 17:03:13 EST 2004 Transtest.out

SampleTest  |danube.ucs.indiana.edu Thu Apr 29 14:05:05 EST 2004 |SampleTest.out

Quakesim

Support and Additional Information

Quakesirn Computational Web Portal
Community Grids Lab
The fault, dear Brutus, Iz notin our stars, but in ourselves...,

Figure 28 The GeoFEST data archive lets you download GeoFEST output
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Running GeoFEST with RIVA Visualization

This particular version of GeoFEST is part of the original demonstration milestone. It
may still be used to run GeoFEST and generate RIVA visualizations, but this particular
track should only be used as a demonstration of the Northridge, California fault. The
user interface has not been upgraded to include GeoFEST input parameter
specifications (Figure 26).

Select and Setup GeoFEST

Choose the “SERVO Code Selection” tab. You should see the screen in Figure 4.
Choose “GeoFEST_Plus_Viz". You will first go through the Mesh Generation phase, as
described above. You should select the Northridge layers and Northridge2 fault.

Important Note: the current version of the system requires that layers be added from
bottom to top. For example, the Northridge layers in the layer database should be
entered in the following order: NorthridgeAreaMantle, NorthridgeAreaMidCrust, and
NorthridgeAreaUpper.

Successively refine your mesh by selecting the “Refine Mesh” button. The portal will
block for increasingly longer times while the mesh generator is working (a few seconds
at most). As a rule of thumb, the mesh should be refined until the “number of elements
with substantial priority”, after steadily increasing with each refinement, begins to drop.
For the sample Northridge case, this occurs when the total number of points is
approximately 10,000 and the number of tetrahedrons is about 50,000.

Submit GeoFEST

After you have satisfactorily refined your mesh, you may convert this into a GeoFEST
input file and run GeoFEST. You should provide values for the indicated fields or use
the defaults. Enter your email address and you will be emailed a link to the movie when
the job has completed.

A GeoFEST run on Danube with 10,000 nodes/50,000 elements for the Northridge
simulation takes about 45 minutes. Generating the movie of the output requires another
15-20 minutes. You will be notified by email when your job has completed and your
movie is available for download.

Running GeoFEST with ParVox

We have set up a version of GeoFEST to run with the ParVox visualization application.
This version of the GeoFEST application assumes that it shares a file space with the
ParVox server. Typical GeoFEST outputs for visualizations can be dozens of GBs, so
running GeoFEST and ParVox on the same file space simplifies the demonstration.

To run this demo, you must have the following:
1. An account on orion.jpl.nasa.gov
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2. Access to a ParVox client application.

Please contact Peggy Li for ParVox client applications. For accounts on orion, please
contact Cris Windoffer (Cris.Windoffer@jpl.nasa.gov).

The initial GeoFEST setup procedure is identical to that described in the “Using the
Mesh Generator” and “Running GeoFEST” sections. After clicking the “Save Mesh”
button (see Figure 23), you will be redirected to the GeoFEST input form page, shown
in Figure 30. This is a slightly modified version of the form shown in Figure 26:
1. You access orion via ssh with your Unix username and password.
2. The “Reporting Elements” and “Reporting Nodes” options are set to “All”, as
assumed by ParVox.

For simplicity, you may leave all parameters in their default settings. Make sure the
email address is correct. You must provide the correct username and password to run
GeoFEST on orion.jpl.nasa.gov. You may wish to change the “end_time” parameter to
run longer or shorter simulations. You can also change the “Print Time Interval” value
to print more or less GeoFEST output for animation. The default settings are 500 time
steps with print intervals every 100 steps. You may want to change the boundary
conditions from “Locked Node” to “Free Node” for more interesting simulations.
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2 Jakarta Jetspeed|Portal: Default Jatspeed pape - Microsoft Internet Explorer,

file Edit Wiew Favorites Tooks  Help o
G Back () Iﬂ Igl ;\J / ) search ‘j\'ﬂ Favorites w Media 6_—‘? =" ST
Address @ hiktpe ficomplexity ucs indiana.edu: 8282 jetspeediportal? SERVOPort al=2%2F jekspeed % 2F GCWS % 2FGEMDSUser % 2FMeshGener ator 3.2F ActionManager . jspéokour =SERWOPortal b ' Go Links
Google - v| @psearchwet - @ cearchsite g PRk @ o e options -
= —mr - = =
Welcome to the QuakeSim Computational Portal Welcome Peagy Li
Customnize: HTML WHL
Edit account: pagay
Logout
EE O =) Disloc and GMT ~ Danube | Grids | Fault Database
SERYO Job Submit =] =0
Input and Output File Names User Information
Input File Name: ParvoxTest.inp Remote Host: orion.jpl.nasa.gov
Output File Wame: ParvoxTest.out User Hame: Pegay
Email Address: Peggy. Li@jpl.nasa.gov Password:
Input Parameters Boundary Conditions
number_space_dimensions |3 top_bc Locked Mode % |BC %alues: 00.0.0.1.
number_degrees_freedom |3 east_bc Locked Mode % |BC %alues: 00.0.0.1.
nrates o west_bc Locked Mode % |BC %alues: 00.0.0.1.
shape_flag 1 north_bc | Locked Mode % BC“alues: 00.0.0. 1.
solver_flag 2 south_bec | Locked Mode % BC“alues: 00.0.0. 1.
number_time_groups 1 bottom_bc | Locked Mode » BC“alues: 00.0.0. 1.
reform_steps 1
QOutput Parameters and Formatting
backup_steps A000
fault_interval soonp | |ReportingMades: Al
Reporting Elements: All
end_tims 5000 Print Times Type List &
alpha 10 Print Times Inkerval: | 100
time_step 0.5 Restart File: Mo Restart +
Checkpoint File: Mo Sawe »
Launch GeoFEST
.

Figure 29 GeoFEST input parameters for ParVox

At writing, there is no PBS monitor portlet for Orion, so you can verify that your job
launched correctly by logging into Orion and using gjobs. If you entered the “Email
Address” field correctly, you will get email notifications when the job begins to execute
on the Orion PBS queue.

Also, there is currently no check on the correct submission to Orion, so if you mistype
your password, you will not be notified. Both of these shortcomings will be remedied.

After GeoFEST has completed, you will be notified via email that ParVox is ready for
remote rendering. Log into a ParVox client and launch the command as instructed by
your email message. Typically, the message will look like this.

xmparvox -server orion.jpl.nasa.gov -port 7000
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Running RDAHMM

RDAHMM is a Hidden Markov Model application for data mining sequential data sets
such as may be obtained from GPS and Seismic Catalogs. For general information on
HMM methods, see http://www.servogrid.org/slide/GEM/RDAHMM/HMM _Tutorial.pdf.

The RDAHMM service in the QuakeSim portal may be either applied to uploaded files
(suggested for testing and validation) or you may first select entries from the QuakeSim
GPS and Seismic Database catalogs. See Figure 31. Select “New Project” to apply
RDAHMM to an uploaded file. Select “DB Project” to first pull data from the appropriate
database.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,

Eile Edit Wew Favorites TIools Help
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Google - v| @ searchweb - @ Searchsite g2 Taosfek @ o e options -
Welcome to the QuakeSim Computational Portal Welcarne Marlon Pierce
Custarnize: HTML WML
Edit account: mpierce
Logout
S A L e e | Disloc and GMT | Code Admin ~ Danube * Grids | Fault Database | Tasts
SERVO Job Submit g -0
RDAHMM
These pages will guide you through the steps needed to run RDAHMM to simulate faults,
New Praject Create a Project from File:
Create a project using an uploaded seismicity or GPS file from your desktop,
DB Project Create a Project from DB:
Create a project by accessing seismicity or GRS data from the database,
Laad Project Load Project: . .
Load or delete a previously created project.
Archived Data Archived Data:
Download data from projects and createfview images.
[ RDAHMM Home | [ Main Home
gumkmﬁn”;fg:?ﬁ“: Hlonal Web Portal Support and Additional Information QuakeSim
The fawll, dear Brutus, is not in our stars, but in ourselves....

Figure 30 RDAHMM main entry page

When choosing the “New Project” option, you will see a screen similar to Figure 32.
You may follow the provided links to download sample/validation test cases for
RDAHMM and upload them into the portal.
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A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,
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Welcome to the QuakeSim Computational Portal Welcamne Marlon Pierce

e e | Disloc and GMT - | Code Admin Danube  Grids Fault Database Tests

SERVO Job Submit =] )
RDAHMM Input Forms

Input Parameters

Project Name:
Murmber of Model States:
Randam NMumber Seed

Quput Type: Gaussian v

RDAHMM Data File
You may either enter (or cut and paste) a data file into the text area or you can use the upload button below,

Upload
Upload a RDAHMM input file from your desktop,

Upload file:

Browse

[ RDAHMNM Home ][ Main Home

&) Dore & Internet

Figure 31 Form for running RDAHMM

Forms shown in Figure 32 require predefined input files created typically by hand editing
of GPS or earthquake catalog data. The QuakeSim portal includes services for
accessing and searching these resources online, as described in “Using the GPS and
Seismic Catalog Databases” section below. Client components for accessing these
data services have been integrated with RDAHMM.

To use the database for creating RDAHMM input files, you should first select “DB
Project” in the RDAHMM main menu, Figure 31. Selecting this will lead you through
steps illustrated in “Using the GPS and Seismic Catalog Databases” below. After you
have made your selections and queried the database, your query results will be
formatted appropriately for RDAHMM input, Figure 33.
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SERVO Job Submit =] ==
RDAHMM Input Forms

Input Parameters

Project Mame: Plan11
Mumnber of Model States: |2
Random Nurmber Seed 1029

Ouput Type: Gaussian v

RDAHMM Data File
You may either enter {or cut and paste) a data file into the text area or you can use the upload button below.

2003.7043 -0.272749520114544 0.105715800229093 L
2003.7015 -0.052630117424087 0.1055769525814354

2003.6989 -0,156206031356503 0.108367420164236

2003.6960 0.0175590510933435 0.105542452376446

2003.6934 -0.075143201690727 0.104376540970213

2003.6907 -0.1258321810197619 0.10635457015449

2003.6879 -0.255618713668056 0.109324686276533

2002.3628 -1.08659905676817 0.12033683 6492753

2002.3600 -0.935742882909635 0.121567276433769

2002.3491 -0.802246745246796 0.118765325275006 e

Upload

Upload a RDAHMM input file from your desktop.

Upload file:
(Browse.. ]

[ RDAHMM Home ][ Main Home |

Figure 32 An RDAHMM submission page with data obtained from the GPS
database

Note RDAHMM assumes all query fields are floating points, so some database fields
(such as event quality) have no meaning and are excluded from the results. Other
query results (specifically, date, latitude, and longitude) will be reformatted into decimal
numbers.

Input files used by RDAHMM (either uploaded or obtained from the DB) are archived
and may be recovered using the “Load Project” button on the RDAHMM main menu, as
usual.
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Running the Pattern Informatics Application

The Pattern Informatics application currently examines specified Seismic catalogs.
This is not currently integrated with the Seismic Catalogs (as is RDAHMM). Sample
values are provided in the input form, as is a default catalog. See Figure 32.

A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer,
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Figure 33 The Pattern Informatics form

After running the Pl application, you may download the results in the usual manner
(Figure 33) or you may use these results to generate a probability map, as shown in
Figure 35.

TO DO: This part of the portal would be much better if integrated with the GPS and
Seismic databases (as is RDAHMM).
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[ Fattemlnformatics Home ] l Main Home

Support and Additional Information Quakesim

QuakeSim Computational Web Portal

Community Grids Lab
The fawit, dear Brutus, is notin our stars, but in ourseives....

Figure 34 Download Pl results or generate an image
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Figure 35 Sample GMT image of Pl results

Running the Virtual California Codes

Virtual California (VC) is a suite of codes that must be executed in a particular order and
require some user inspection, so before presenting the portal interface, some
background is needed. More information on VC is available from
http://www.servogrid.org/slide/GEM/VirtualCalifornia/README_VC.html. We do not
explain the code physics here.

To run VC, the user must supply a fault topology file and a fault friction file. The fault
topology file may be constructed (for example) from the QuakeTables fault database,
although this functionality is not currently provided. Construction of the friction file is not
covered here. Sample values of these files are provided in order to run the codes.
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The steps to run VC are depicted in Figure 37. The first three codes run in sequence:
VC_Stress_Green and VC_SG_Compress use the fault topology and friction files to
create the stress Green’s function. VC_INIT_SER is then run to thermalize the system.
This code should be run repeatedly until all energy eigenvalues are negative. Finally,
the actual earthquake simulation code, VC_SER, can be run. This should be done
repeatedly, with the user inspecting output files to determine when the system has
reached steady state.

(1) VC_Stress_Green

(2) VC_SG_Compress

3) VC_INIT_SER

Not Done

Done

4) VC_SER
Not Done

Figure 36 Simplified VC Flow Diagram

Visualization tools for VC outputs are available and will be included in future versions of
the portal interface.

To use the VC interface, log into the portal as usual. From the Code Selection Menu,
select VC and the desired host (danube in the test bed). The VC main page is shown in
Figure 38. This differs from the usual code main page.

To start a new project, first select the “New Project” button. Provide a name for your
project where prompted. You will then see a screen similar to Figure 39.

June 13, 2004 JPL Task Order 10650; CL#04-1978 Page 39 of 53



QuakeSim Portal User Manual: Milestone J

) Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

Ele Edit Wew Favorites Tools Help

Qe - () Iﬂ E'I _;j /_“SEarch . Favortes @ Media (%) - =5 aslay) é%

=

Virtual California: Monte Carlo code simulation for earthquakes

These pages will guide you through the steps needed to run the Virtual California code suite.

For more complete documentation, click here.

Mew Project Create New Project:

Start a new Virtual California project and initialize simulation.

Refine Dynamical Parameters:

iz approximately constant,

Frocedure 3 Remove Transients:

Run WC_SER until all transients are gone.

Delete Praject Delete Previous Projects:

Remove a previously created project,

—

VirtualCalifornia Home ] [ Main Hame

Guakesim Computational Web Portal
Communi ity Grids Lab

The fawit, dear Brutus, is not in our stars, but in ourselves...

Figure 37 VC Main Page

Address @J http://af4.ucs indiana, edu: 6060/ jetspeed/portal? SERVOPorkal=%:2Fjetspeed %% 2FaC W% 2F GEMD S User % ZFActionManager  jsplokcurl=SER Y OPort al ~ . Go Links **
Google - v| @psearchwen - @searchste B | Pk @ . @y options -
Welcome to the QuakeSim Computational
welcorme Madon Pierce
Portal Custornize : HTML WML
Edit account: mpierce
Logout
(ol -ttt L Rt e R Disloc and GMT | Code Admin Danube  Grids  Fault Database  Tests
SER¥O Job Submit =] =0

Refine the dynamical parameters until the number of fault segments failing on any given time step, in both forward and backward slip event,

Support and Additional Information QuakeSim

Enter the requested information in the fields and click “Make Selection”. This will launch
the initialization steps 1-3 of Figure 37. This will take several minutes to complete. You
can follow the progress through the Job Monitor (under the Danube tab on the test bed

interface).

When the initialization applications have finished, you may go to Procedure 2 in Figure
38. You should see a screen similar to Figure 40. The just-launched project
initialization will not show up for several minutes in the project list, so if your new project

is not in the list, it has not completed running.
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2 Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer
I

Elle Edit Wew Favorites Tools Help

eﬁack M > | |£| @ ,l\J /. ) Search ‘s_r( Favorites @Msd\a &3 <]~ ..'_7 — QI ST @ ﬁ

Address |ﬁj http://gf4.ucs indiana, edu: 6060/ jetspeed]portal SERVOPorkal="%2F jet speed % ZFGC WS % 2F GEMDSUser % 2FYirtual California% 2F ActionManager  jspRokourk=SERVOPortal
Google - v| @ooSearchweb - @Searchsie  FB TRk @ . @l options -

v| Go | Links >

= . .
Welcome to the QuakeSim Computational
Portal welcome Marlon Pierce
Customize: HTML WHL
Edit account: mpierce
Logout
Code Admin  Danube  Grids = Fault Database = Tests
SER¥OQ Job Submit g =0
Project Input
Create your job inputs for running Virtual California.
Project Name; UserMan
A fault topology data file: |fh0mefgatewanyEMCOdesN\nua\CahfurniaNC_FAULTSJ999.d |
A fault friction file: |f’hnmei’gateway!’GEMCDdesN\m.la\CahfumlaNCiFPICTIONj999 d |
A time interval factor:
A time step size: 100
The number of time steps: | 1000
Make Selection
[ VirtualCalifornia Home: ] [ Main Horne
QuakeSim

Support and Additional Information

Guakesim Computational Web Portal

Community Grids Lab
The fawit, dear Brutus, is not in our stars, but in ourselves...

Figure 38 Setting up a new project
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Portal
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Edit account: mpierce

| Logout
I el e il Disloc and GMT - | Code Admin - Danube | Grids | Fault Database * Tests
SERYO Job Submit 8 =0

Project Initialization

You have created a new project and an initial configuration. The dynamical parameters must be iteratively refined until the number of fault segment failures is
constant. After the parameters have been relaxed, you can proceed to the W simulation.

These projects have been set up but the dynamical variables need to be refined.

Project Name Host Name Date View Standard Out View Output Data |Select
Flan4 danube.ucs.indiana.edu SatJan 21 13:16:14 EST 2004 | StdOut Data (@]
Two_Words  danube.ucs.indiana.edu |SatJan 31 12:54:10 EST 2004 | StdOut Data O
Test342 danube.ucs.indiana.edu Fri Feb 06 16:04:03 EST 2004 | StdOut Data (@]
StuffTest danube.ucs.indiana.edu Fri Feb 13 20:36:09 EST 2004 | StdOut Data O
AnotherTest  danube.ucs.indiana.edu |Fri Feb 13 20:44:28 EST 2004 | StdOut Data O
Green danube.ucs.indiana.edu Fri Feb 132 22:00:08 EST 2004 | StdOut Data (@]
Red danube.ucs.indiana.edu Fri Feb 13 22:20:48 EST 2004 |StdOut Data (@]
Wtest danube.ucs.indiana.edu Thu May 13 19:35:33 EST 2004 StdOut Data (@]
UserMan danube.ucs.indiana.edu Thu May 13 20:32: 16 EST 2004 StdOut Data O

These projects have been at least partially refined. Select a project to cotinue the initialization process.

Project Name Host Name Date View Standard Out |View Output Data |Select
Flan4 danube.ucs.indiana.edu SatJan 21 13:16:14 EST 2004 | Stdout Data (@)
Red danube.ucs.indiana.edu Fri Feb 12 22:20:48 EST 2004 | Stdout Data (@]
Vtest danube.ucs.indiana.edu Thu May 13 19:35:33 EST 2004 |Stdout Data (@]

Run Virtual California

Click the button below to proceed to the Virtual California simulation,

v
Figure 39 Screen shot of Procedure 2 (for running VC_INIT_SER)

The screen is split into two tables: the first consists of projects that have been created
with steps 1-3 in Figure 38, but which have not yet been at least partially refined. The
second table consists of projects that have been at least partially refined; that is, they
are entries from the top table that have been refined at least once. You may view the
standard output and the results file by clicking the links to the project.

Projects may appear in both lists. If you want to start a project over, select it from the
top table. It will replace the entry in the lower table.

To refine an initialized project, select the radio button on the far right for the project
entry and then select “Run Project” below the table. This will take you to an interface
similar to Figure 41. Fill in the requested information and click “Make Selection”. This
will launch VC_INIT_SER. Return to the Project Initialization window (Figure 40) and
inspect the output. You should see that your project has been added to the lower table.
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Select the code from this list and run until the VC dynamical parameters are sufficiently
refined, as described in the VC user guide.

Elle Edit Wew Favorites Tools Help

) Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer E@E|
n
L

Qﬁack - Q@ Iﬂ @ _;j /_‘JSEarch ‘f‘\?Favnrites @ medis £ - i = 55| @ é%

=

Address @j http://gf4.ucs indiana, edu: 6060/ jetspeedportal? SERVOPortal="%2F jetspeed % 2FGC WS % 2F GEMDSUser % 2FYirtual California®s 2F ActionManager  jspauokcurl=SERVOPortal A . Go Links >

Google - v| BRsearchwet - @searchste g Paotfek @ o @ options ©

Welcome to the QuakeSim Computational
portal Welcorne Maron Pierce
Custornize: HTML WML
Edit account: mpierce
Logout

QuakeSimCode Selectd «# Disloc and GMT ~ Code Admin Danube  Grids Fault Database Tests

SERYO Job Submit

Project Input

Create your job inputs for running the Virtual California,
A time interval factor; 0.4

A time step size: 100

The number of time steps: 1000

A final step(y=yes/n=no): [No

Make Selection

[ VirtualCalifornia Home ] [ Main Harne

g;:ﬂk;imvcg:l‘x“tzgmé' web Partal Support and Additional Information Quakesim

The fawlt, dear Brutus, is not in our stars, but in ourselves....

Figure 40 VC_INIT_SER input parameters

When you have sufficiently refined your input file, select Procedure 3, “Remove
Transients” to run VC_SER. This will take you to a screen similar to Figure 41. The
VC_SER page is again split into two tables: initialized and refined projects that have not
yet been through the Monte Carlo runs, and projects that have been through at least
one Monte Carlo run. Projects that have been through at least one run will be listed in
both tables, so you can start over from the initialized data if you wish.
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3 Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

Elle Edit Wew Favorites Tools Help ;1.'
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Welcome to the QuakeSim Computational
welcome Marlon Pierce
Portal Customize: HTML WHL
Edit account: mpierce
Logout
I e L sl Disloc and GMT | Code Admin Danube  Grids Fault Database  Tests
SER¥OQ Job Submit g =0
Virtual California
On this page you run the actual WC simulation. This must be done iteratively.
Initialized runs
This table consists of first step simulation steps. The input files from these projects have not yet been through Monte Carlo runs.
Project Name Host Name Date View Standard Out View Output Data Select
Flan4 danube.ucs.indiana.edu SatJan 21 13:16:14 EST 2004 | Stdout Data O
Red danube.ucs.indiana.edu Fri Feb 13 22:20:48 EST 2004 | Stdout Data (@]
Vtest danube.ucs.indiana.edu Thu May 13 19:35:33 EST 2004 |Stdout Data (@]
UserMan danube.ucs.indiana.edu Thu May 13 20:32:16 EST 2004 Stdout Data (@]
Run Project
Monte Carlo Runs
Data for projects in this table have gone through at least one Monte Carlo run.
Project Name Host Name Date View Standard Out |View Output Data |Select
Flan4 danube.ucs.indiana.edu SatJan 21 12:16:14 EST 2004 | Stdout Data (@]
Red danube.ucs.indiana.edu Fri Feb 132 22:20:48 EST 2004 | Stdout Data O
Wtest danube.ucs.indiana.edu Thu May 13 19:35:33 EST 2004 Stdout Data (@]
Run Project
[ YirtualCalifornia Home ] [ Main Harne
g;:ﬁﬁgmﬁgmﬁf:gmal web Partal Support and Additional Information QuakeSim
The fault, dear Brutus, is not v our stars, but in ourselves...

Figure 41 VC_SER menu page

You should continue to run Monte Carlo steps until the code output has reached a
steady state.

Running Slider

Slider (a slider block model code) runs through the standard style user interface, similar
to Figure 9. The portal interface follows the usage pattern for Disloc. See the Slider
user guide for guidance with the input parameters.
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Running the Genetic Algorithm Simulation

The Genetic Algorithm simulation runs through the standard style user interface, similar
to Figure 9. The portal interface follows the usage pattern for Disloc. See the GA user
guide for guidance with the input parameters.

Running Karhunen-Loeve

The Karhunen-Loeve code runs through the standard style user interface, similar to
Figure 9. The portal interface follows the usage pattern for Disloc. See the K-L user
guide for guidance with the input parameters.

Using the GPS and Seismic Catalog Databases

Introduction

The QuakeSim portal includes portlets for accessing GPS and Seismic catalogs.
QuakeSim services can be used to harvest various formatted data files from public
download sites, convert them into unified GML (Geography Markup Language) formats,
and support SQL search filters on the data. These client interfaces are integrated with
the RDAHMM application. Several others applications in the QuakeSim portfolio may
be integrated in the future.

The following Seismic Catalog formats are supported:
1. SCSN
2. SCEDC
3. Dinger-Shearer
4. Haukkson

Current earthquake catalog sources include
1. http://www.data.scec.org:3128/ftp/catalogs/SCSN
2. http://lwww.data.scec.org:3128/ftp/catalogs/SCEC_DC

We also support the following GPS formats:
1. JPL
2. SOPAC
3. USGS

Current sources for GPS data harvesting are
1. ftp://sideshow.jpl.nasa.gov/pub/mbh/filtered
2. ftp://[sideshow.jps.nasa.gov/pub/mbh/point

For detailed information, see http://grids.ucs.indiana.edu/~gaydin/servo/.
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Portlet interfaces allow users to perform the following functions:
Download catalogs listed above

Convert them into GML formatted data.

Insert converted catalogs into a database

Perform searches on the database and download results.
View a list of downloaded catalogs

Manage (delete) entries in the database.

IS

For demonstration purposes, all of these capabilities are currently available for all users:
they are included in the template “gateway” account and will be added to all new user
accounts. In future deployment, obviously most of these portlets (with the exception of
the “search” interface) will be accessible only to privileged users. This security role
system will be implemented using standard Jetspeed role definitions.

Performing Searches

First, log into the portal as normal. You should see a screen similar to Figure 4. Click
the top level tab labeled “CCE DB” to take you to the screen shown in Figure 43. The
portlet capabilities listed above are sidebar menu links on the left in the figure. Click
“‘Search Catalogs” and then pick either “Search Earthquake Catalogs” or “Search GPS
Catalogs.” The rest of the instructions will assume the former option, but the GPS track
is similar.

<A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

File Edit View Favorites Tools  Help l?

QBack - Iﬂ IEL| Al /.-\’ Search ‘:\7’ Favarites @Media 6’1: = DY @ J%
Address éj http:/faf4.ucs.indiana. edu:6060/ jetspeed/portal/media-typefhtmifuser fgateway/page/default. psmijjs_pane/P-fr4dag57fa- 10003 A a Go Links **

G()ngle- - @Search Web - Q“Search Site @ fR20eRank o - EOpt\nns <

Welcome to the QuakeSim Computational
Welcorme gateway gateway
portal Custormize: HTML WML
Edit account: gateway
Logout

Disloc and GMT = Danube  Grids = Fault Database

Download Catalogs Search Catalogs 8 M [m]
Convert Catalogs Search Earthquake Catalogs
Insert Catalogs Search GPS Catalogs

| [search catalogs
¥iew Catalog Downloads
Manage Catalog DB

gg;ﬁﬁmfgﬁzut:g”"a' Web Portal Support and Additional Information QuakeSim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 42 CCE Database navigation page

After clicking this link, you will see Figure 44. Select either SCSN or SCEDC format.
Selecting SCSC will give you the screen shown in Figure 45. You may deselect
(uncheck) any of the search fields that do not interest you.
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After making your checkbox selections, a form similar to Figure 46 will be generated.
Fill in all or part of the form. It is not necessary to complete the form: the default
operation will select only fields with parameter values to refine this query. The screen
shot shows (as an example) a request for all entries between 1933 and 1950 with a
magnitude greater than 4.

Note: Search results can be very large and query requests may time out for excessively
large results. You should therefore always provide some limits on the queries you pose.

<A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

File Edit View Favorites Tools  Help l‘;'

QBack T Iﬂ |§| 0| S ! Search ‘.,\_(J Favarites @Media 6’-‘1 =" 30y @ é%
Address éjhttp:Hgf‘}.ucs.indiana.edu:6060,l’]etspeed,l’portaI?Searchcat=°.-'o2Fjetspeed%zFCCE%ZFqueryeqdb.jsp&ukcurI=SearchCat A a Go Links **

Google - v| @ Searchweb - @ searchste g Faesteh @ . @ options i
T R

Welcome to the QuakeSim Computational
W elcorne gateway gateway
portal Custornize: HTML WML
Edit account: gateway
Logout

SERVO Code Selection  Disloc and GMT ~ Danube

Grids
Download Catalogs Search Catalogs 8 M [m]

Convert Catalogs
Insert Catalogs Select a catalog format
| [Search Catalogs | ® 5CSN
¥iew Catalog Downloads
O SCEDC

Manage Catalog DB
Submit | Reset

Fault Database

GuakeSim Computational Web Portal

Community Grids Lab Support and Additional Information QuakeSim

The fault, dear Brutus, is not in our stars, but in ourselves....

Figure 43 Select either SCSN or SCEDC formatted sources

The results of your search will be displayed in the portal window (as shown in Figure
47). You may download these results into a separate browser window by clicking the
‘Download Results” link. You may also create a “Printer Friendly” (and download
friendly) version of the display by clicking the small printer icon in the upper right hand
of the portlet control bar. After clicking this icon, you should see a screen similar to
Figure 48. Note this does not open a separate browser window, so to go back to the
portal, click the “Back” button on your browser.

To go back to the main search menu, click the “Start Over” button at the bottom of the
results. If your results are too long to be displayed in the window (as in Figure 47),
scroll down to the bottom of the page with the right hand slider bar.
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<A Jakarta Jetspeed Portal: Default Jetspeed page - Microsoft Internet Explorer

Welcome to the QuakeSim Computational
Welcorne gateway gateway
portal Custornize: HTML WML
Edit account: gateway

Logout
Disloc and GMT = Danube  Grids ~ Fault Database
Download Catalogs Search Catalogs g8 A
Convert Gatalogs Search Earthquake Catalogs
II"'SE"t Catalogs Select the fields to be included in the search results
Search Catalogs
‘Year/Month/Da
¥Yiew Catalog Downloads “ / /Day
Manage Catalog DB Hour/Minute,/Second

Latitude
Longitude
Quality
Maanitude
Magnitude Type
Depth
MPH

RMS

MGRM
Event Id
Event Type

gs;ﬁﬁmfgﬁz”f:ﬂ“al Web Portal Support and Additional Information QuakeSim

The fault, dear Brutus, is not Inour stars, but in ourselves....

Figure 44 Select the SCSN fields you want to search over
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Figure 45 SCSN formatted data search parameter forms
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< >
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Figure 46 Search results are displayed and may be downloaded
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Figure 47 Printer friendly display of the search results

Note on Browser “Back” Buttons

Many of the portal pages are dynamically generated from HTTP request parameters
passed from the previous page. As a consequence, if you click the “Back” button on
your browser, you will often see a screen similar to Figure 49.
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Warning: Page has Expired

The page you requested was created using information you submitted in a form, This page is no longer available, As a securtty precaution,
Internet Explarer does not autamatically resubmit your information far you,

To resubrit your information and view this Web page, click the Refresh button,

Figure 48 Expired pages may be reloaded with the browser refresh button

If you encounter this page, you need to simply click the “Refresh” (or “Reload”) button
on your browser. When prompted in the popup window, click “Retry” to resend any
stored HTTP parameters. After this, the desired page should be reloaded.

Microsoft Internet Explorer §|

il

Click. Retry ba send the information again,

"_., The page cannat be refreshed without resending the information.
ar click Cancel bo return o the page that wou were Erving bo wiew,

E............EE':W | [ Cancel ]

Figure 49 After clicking the refresh window, click "Retry" in the popup

Troubleshooting Problems

* If you have problems or wish to report bugs, please contact Marlon Pierce:
marpierc@indiana.edu or 812-856-1212. You may also contact Choonhan Youn,
cyoun@ecs.syr.edu if the servers need to be restarted.

* The portal is just beginning user testing and bugs will be found, so if you find a
problem that you can’t recover from, close your browser and open a new one.
This will remove all browser sessions.

* Remember that the portal currently only supports meshes created from 3 layer
geometries with a single embedded fault.
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Third Party Codes and GeoFEST Helper Applications

The portal is based primarily on the following technologies:
* Jetspeed is used to build the portal framework (for which we have added some
extensions).
* JavaServer Pages are used to create the web pages.

* Remote invocations and communications between various machines and
databases in the test bed use Web services running in the Apache Axis
implementation of WSDL and SOAP.

* We use apache-ant (with various custom extensions) to coordinate related tasks
(such as the steps needed to create the initial mesh or to generate the movie).

The mesh generation, refinement, input creation and movie creation are all done

through calls to several external programs. We typically use apache-ant to invoke these
non-Java applications.

* AKIRA is used to generate the mesh. We call Akira directly and also through a
legacy control code, CROM.

* APOLLO is used for mesh refinement (through tagfault.pl).

* GeoFEST uses a number of helper Perl scripts (refonce.pl, tagfault.pl, and
lee2geof43m) to create the mesh and apply boundary conditions and material
properties.

* The mpegs are generated using RIVA.

An earlier graphical interface for AKIRA, CROM and APOLLO (the mesh generation
technology used in this portal) is described in the Appendix of the Milestone | Portal
Example documentation:

http://www-aiqg.jpl.nasa.qgov/public/dus/quakesim/PortalExample.pdf.
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